Cu 8 W BHEBKOBERFE 743

Cu #iE W S B K OB

REFFIE™ - md

© 1990 ISU
i

s L

I

BT TRERT . mE B

Sintering Properties of Cu Coated W Composite Powders

Takahiro Fuin, Kiyoshi TAKATSU, Eiki TAKESHIMA and Akira SAKAKURA

Synopsis :

30 mass%Cu coated W composite powders were produced by fluidized bed electroplating process. The
sintering properties and the hardness of sintered compacts were investigated in comparison with mixed

powders of tungsten and copper powders.

Tungsten powders of 0.7, 8 and 25 um were prepared and each particle was coated with copper by the
above process. The same tungsten powders and a pure copper powder of less than 43 um were mixed in

order to compare the properties with those of composite powders.
294 MPa and sintered for 1h at 1173K or 1423K in hydrogen.

The powders were compacted at
The relative density of compacts was

investigated in relation to tungsten particle size and source powders; i.e., composite or mixed powder.
The microstructure of sintered compacts was investigated by EPMA and the hardness was measured.
Composite powder compacts sintered at 1423 K showed higher relative density and much larger

densification parameter than mixed powder compacts.
contained more homogeneously and finely dispersed copper than that of mixed powder compacts.

The microstructure of composite powder compacts
Composite

powder compacts showed higher hardness than mixed powder compacts.
Key words : composite powder ; Cu-W alloy ; sinter ; relative density ; densification parameter.

1. # B

1-1 BREAMHEEIBREEEY

—fxi, BRBHBICBWIEROMB LT BEXES
MENCI, BERESEICI D RES DRSS
LNTW5.
FELBEEAMBOVE DIC Co-W BEEESESHE
PHO, BLiCHHBHEL LTHEHEIR TS, Cu RS
12 20~40mass% DL DAHE L, 30mass% DD
MEMLHOBR: LTHFEHSATWS, Cu-W &
SOFGEE L LTE, WHRSELBREVD S, BiR
ERHo2LH W ETOSILELRFEERELE-TH
E, INZHEM CoFIIBELT Cu itz R Es €%
FHiEThDH, £7, WAHBKSEE Cul WoOBKER
&, L%, CuofED ECEERTAHETH S,
WENRDOGED, KERTFETF CREH S VILER
279, —HWICERBRICIEEISATVHES, W
BEEEREOTILEORE L TH L, F-TRENS
WhEBDIINF-IZEBEIX b ThHDH. —F, WAL

FETRENRENRDESHEIE—ITRA SR TR W
ERTAER DB TR D 2L, TORER, BEEK
DEHEDIXLD &R, THEBEOENL LT AELT V.
1-2 #HABEKXICELD Cu-W BEALOER
HEHXE (Composite powder) iz, T oD E&R
(&) HTF 2L, BERILFEND S VIR0 S
Bild - THuESE (EEE) THBLZHNTFLVES
WK LERENDD, NTEBBEMBOEAGE LR
g, S8IEILEERKRIZEZON, ZOBEEILER
Wb, 2LTC, ELAofECHBEcasREELEL,
B, FLUBESHHORER L LTRWICHIRFTES.
BHEMKOBECIBERD - &, BERD > &1,
CVD i, BZENSE, 7V axd ik, e, -
BICEL L, e DFEDNH B ZMICLhrdbKE
CBETEZD LW ETR, BRO- EILBHENHE
LTWwab., Z2CTEELE, BABRKOBEHEL LT,
BEBHRXNER D> &% (Fluidized bed electroplating
process) *H LS BE LAz, AFEIC XL, KEs
¥Boum 258 tum, »5iEH7IrurBEOREK

BEAN 63 F 11 AXZHEARICTRE THITE 8 A 24 HXA (Received Aug. 24, 1989)
*  HEEE (%) FAREZERT (New Materials Research Laboratories, Nisshin Steel Co., Ltd., 7-1 Koyashinmachi

Tchikawa 272)

*2 AFEER) T EEZERr L8 (New Materials Research Laboratories, Nisshin Steel Co., Ltd.)

—101 —



744 $ & M F 764 (1990) £S5 H

D RO 4 DR FREICEBOREETH - &
HIEDURETHY, BMADHEAMEKIPHUETES.
AEFHEICEY WHFOREIC Cu 28E L 72 Cu B
BWHEEHER (LT, CWWHABKEKRELTA. £
7=, AEh TR T/, KX EAB R EL, BEH
XEET T+, LRBLTERTAS.) #EHL, Th
FERRERE LT T, TEROBEHEKZEE L
THHEIDOER LSS EE S Cu-W BESE&»
BHSME 2 FETEORBLEZOND. Thbb, @
ABEHEOBE, RMTBEEFIC X ABELICE Co BT
WHFOBIZ IR VEESLZ L PUETH DD,
BWEBEKETIEET»S W R FOEBEIC Cu BFE
THLOEMTHL. R, BEMKELD S Cua 2t
B8 LSRR Ohb EELOND.
AEmRE i, BEXNERD - STECKOERLL
Cu/W HAMEKOBREFEL X UHB S-S EORE
EIZOWTHEL, HRETHS Cufike WHEK%E
BALZREBHERLOLEZIT- ERICOWTHET
B, 37, BohlBEROERTBIEL, BAWERE
B ABEBBIC oW TEE L.

2. £ B B &

2-1 BEROER

2:1-1 Cu/W AW RKOIER

RO W KRG FIRES 0.7, 8 BLY 25um D
SHEEEAELE. BBEAZTR WS), WM) BX
O W(L) &R, HEBKOERFIEOBME T Fig. 1
R, 9, BB S LCKEMEY U v A KEHIC &
HUkER, HEBCTHMLZ. RICHRO S5 I L0
BRI K D RTFRIE 2 R B L 21, B KTl
BEEB CudD- EHTrHAVWCTH CotiBZ1To72.
NIEBBERNBERY - 3 Ik7 5T, WETFOEmICE

Pretreatment

[Electroless Cu Plating |

i
[Fluidized Bed Cu Electroplating |
[ Degassing |

[ Cw/W Composite Powder |

Fig. 1. Preparation of Cu/W composite powder
by fluidized bed electroplating process.
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Table 1. Composition of the copper electroplating
bath.
Component salts Concentration (g/1)
CuszO7‘3HgO 28
K4P307 254
KH,CgH507 23
Cu/W Cu-Ww

Composite Powder Mixed Powder

Compacting

[ Cu-W Sintered Alloy |

Fig. 2. Procedure of making Cu-W sintered

alloys.
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43um LLF) 25RE SN T35, EMEIRL G-k
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(a) W(S) (b) W(M) (e) W(L) : Core W powders
(d) Co/W(S) (e) Cu/W(M) (f) Cu/W(L) : Composite powders

Photo. 1. SEM photographs of core W powders and Cu/W composite powders.
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Fig. 3. Relative density of Cu-W green compacts
pressed at 294 MPa.
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Fig. 5. Relative density of Cu-W compacts sin-
tered for 1 h at 1423 K in hydrogen.
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Fig. 4. Relative density of Cu-W compacts sin-
tered for 1 h at 1173 K in hydrogen.
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Fig. 6. Relative density of Cu-W compacts sin-
tered for 1h at 1423 K in hydrogen and repressed
at 490 MPa.
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Fig. 7. Densification parameter of Cu-W com-
pacts sintered for 1 h at 1 423K in hydrogen.
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(a) Cu/W(S) (b) CW/W(M) {(c) Cu/W(L) : Composite powders
(d) Cu+W(S) (e) CutW(M) (f) Cu+W(L) : Mixed powders

Photo. 2. Microstructures of Cu-W compacts sintered for 1h at 1423K in hydrogen and
repressed at 490 MPa.

(a)(d) Cu/W(S) (b)(e) Cu/W(M) (c)(f) Cu/W(L)
Photo. 3. SE and Cu K, images of Cu/W composite powder compacts sintered for 1 h at 1423 K
in hydrogen and repressed at 490 MPa.
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(a)(d) Cu+W(S) (b)(e) CutW(M)
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Fig. 8. Vickers hardness of Cu-W compacts sin-
tered for 1h at 1423 K in hydrogen and repressed
at 490 MPa.
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(e)(f) Cu+W(L)
Photo. 4. SE and Cu K,images of Cu+ W mixed powder compacts sintered for 1h at 1423 K
in hydrogen and repressed at 490 MPa.
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